Background: Practice variation is likely to have an important impact on the effectiveness of endoscopy. Performing regular quality audits allows identification of potential underperformance and consequently can result in significant improvement in endoscopy quality. An annual audit was conducted in a community hospital in Egypt. Aim: The aim of the study was to determine if practice and performance of endoscopy is influenced by a consistent audit process by looking for improvement in completeness of procedures over a 10-year period. 
Introduction
Over the last four decades, gastrointestinal endoscopy has become of paramount importance to diagnose, treat, and prevent diseases of the digestive tract. Over past decade there has been an increasing interest in quality issues in endoscopy in order to ensure that high-quality endoscopic procedures are performed in all cases. Practice variation however is likely to have an important impact on the effectiveness of endoscopy and can impair the delivery of high-quality endoscopic procedures. The American Society of Gastrointestinal Endoscopy (ASGE) and the British Society of Gastroenterology (BSG) have each published quality indicators in endoscopy that were updated in 2015. [1] [2] [3] [4] Selected performance targets were recommended for each quality indicator to serve as specific goals for measuring quality improvement. [1] [2] [3] [4] The European Society of Gastrointestinal Endoscopy (ESGE) has published a short list of key performance measures for lower gastrointestinal endoscopy in 2017. 5 ESGE recommended that endoscopy services across endoscopy for measurement and evaluation in daily practice at a center and endoscopist level. 5 Having a guideline does not result in improved health outcomes per se; in order to improve quality, it is essential to implement guidance and measure performance. Performing regular quality audits allows identification of potential underperformance, which provides an opportunity for discussion and support for the endoscopist. 6 It is recommended that all units develop mechanisms for audit and feedback of endoscopists' performance using quality markers. In addition, standards should be set with clear strategies on how to manage the performance of those who fall below the agreed standards, such as further training and mentoring. 6 There is clear evidence that implementing the above measures, along with additional measures such as structured training programs, can result in significant improvement in endoscopy quality. For example, in the United Kingdom, following a decade of quality improvement initiatives, cecal intubation rate improved nationally from 76.9% to 92.3%. 7 However despite the dramatic overall improvement, there was still unacceptable variation in quality, and more work is required. 7 Endoscopy units need to be sure that they are delivering high quality endoscopy at levels consistent with recognized standards. 8 It is therefore important to determine if endoscopists are achieving these standards by measuring key performance indicators. 8 The audit process is one tool for evaluating performance and producing local service improvement. Providing feedback to endoscopists on various parameters of endoscopy may serve to enhance performance. However, audit is often collected in an ad hoc manner and may not be consistent over a long period. 7 There is limited data on trends for key performance indicators and it remains uncertain whether the audit process enhances quality over time. 7 Completeness of procedure is one of the quality domains used as a performance measure of endoscopy. 5 Completeness of procedure has been found to be highly variable between endoscopists especially in colonoscopy. 6 There is evidence in the medical literature to support a disparity in colonoscopy performance with respect to cecal intubation rates. 9 Cecal intubation is one of the main goals of colonoscopy; however, complete colonoscopy rates vary considerably. 10 Incomplete colonoscopies pose a clinical concern because management strategies to assess patients with incomplete colonoscopies vary. 10 Bolak Eldakror Hospital is a secondary-care governmental hospital in Giza, Egypt. Esophagogastroduodenoscopy (EGD) and colonoscopy are performed. An endoscopy quality-assurance program was instituted in 2003 when quality indicators developed by the ASGE and BSG were implemented. 11 Initially it involved setting standards of practice and designing an approved training program. An annual audit was conducted to monitor performance. The aim of the study was to determine if practice and performance of endoscopy is influenced by a consistent audit process by looking for improvement in completeness of procedures over a 10-year period.
Patients and methods
The study was performed in Bolak Eldakror hospital which is a secondary-care governmental hospital in Giza, Egypt. The endoscopy unit is staffed with three endoscopists, one secretary and four nurses.
Completeness of endoscopic procedures was evaluated over a 10 year-period between January 2004 and January 2014. Completeness of procedure was measured through assessment of technical and therapeutic outcomes of endoscopy. 12 Technical aspects of the procedure include completion of the examination and therapeutic maneuvers. 1 The quality of bowel preparation was graded as: 'excellent' or 'good' for adequate bowel preparation, and 'fair' or 'poor' for inadequate bowel preparation. 13 The agreed standard for adequate bowel preparation is !85% in the United States and !90% in Europe and United Kingdom. [1] [2] [3] [4] [5] Colonoscopy was defined as complete if the cecum was reached. Adjusted completion rate was calculated by excluding factors beyond the endoscopists' control and cecal intubation based on reliable landmarks only. The agreed standard for colonoscopy completion rate is !90% overall. [1] [2] [3] [4] [5] Ileal intubation was systematically attempted in all patients with chronic diarrhea. Patients with bloody diarrhea and non-bloody diarrhea were included. Procedures with unavoidable and avoidable failures to reach cecum were excluded. The agreed standard for ileal intubation in patients with chronic diarrhea is !70%. 14 Polypectomy was routinely performed for all polyps identified with a retrieval of all removed polyps for histological analysis. The agreed standard for complete polypectomy of pedunculated polyps and sessile polyps less than 2 cm is !80% and for polyp recovery !90%.
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The first audit conducted on the completeness of endoscopic procedures was performed in 2003 and was retrospective. EGD completion rate was 86% but endoscopic therapy in patients with EGD-gastrointestinal bleed was not documented. The quality of colon preparation was not documented either. The crude completion rate was 50% and the adjusted completion rate were not documented nor the ileal intubation in patients with chronic diarrhea. Polypectomy was performed in 50% of patients with detected polyps but the completeness of removal and retrieval of the polyps were not recorded. The audit generally showed a lack of documentation of procedures completion and suboptimal performance in those that were documented.
In view of these deficiencies, a second prospective audit was designed. Procedure completion was monitored and documentation was regularly checked. A database was created for all procedures performed. A standardized data collection form (sheet) was completed after the procedure by each operator. Recorded information for each procedure included completion of procedure, criteria of completion, main reasons for incompletion and future management plan. Data were entered by the secretary. Microsoft Excel was used for storage and analysis of the data. Recorded data included EGD completion, identification of the bleeding lesion, description of bleeding stigmata, method of endoscopic hemostasis if any, success of endoscopic therapy, adequacy of bowel preparation, colonoscopy completion, ileal intubation in patients with chronic diarrhea, polypectomy in patients with detected polyps, completeness of removal and retrieval of resected polyps. Data was collected and evaluated. An annual audit was conducted to monitor performance. The results of the audits were presented to the team for information, analysis and identification of observed deviations. Corrective measures were implemented for any deviation from standards or suboptimal performance. Poor performance endoscopists were retrained or attended training courses. A total of 3736 consecutive procedures were prospectively assessed over a 10 year-period between January 2004 and January 2014.
Statistical Analysis: Data entry, tabulation and figure presentation were done using Microsoft Excel sheet. Descriptive data presented as percentages and was performed to detect the differences between two categorical groups. Analyses were done using Microstate statistical program, t proportion (tp) and Z scoring was used to estimate differences between percentage values, P value was considered significant if it is <0.05.
Results
Audit data of completeness of 3282 EGD performed between 2004 and 2014 was assessed (Table 1 ). EGD completion rates ranged from 98.86% to 100%. EGD completion rate was 99.9% in years 2004-2008 and 99% in years 2009-2013 with no statistical significant difference (P = 0.5) ( Table 2) . One thousand one hundred and forty-three patients with acute upper gastrointestinal bleeding received endoscopic therapy at the time of initial endoscopy (Table 1) . One thousand one hundred and thirty-three patients (99%) had endoscopically diagnosed bleeding varices and 10 (1%) had peptic ulcer and a visible vessel or active bleeding. Initial hemostasis following endoscopic therapy increased significantly (Table 7) . Seventy-two patients had chronic diarrhea (Table 4) (Table 8) . Polyps were detected in one hundred and eighteen patients during colonoscopy (Table 4) . Detected polyps were pedunculated or sessile and were <2 cm. (Table 10 ). Polyp retrieval of Z = À2.472 P = 0.0067 significant.
Table 7
The adjusted completion rates among studied years. Table 11) . The initial hemostasis rates after endoscopic therapy, quality of bowel preparation, crude completion rates, adjusted completion rates, ileoscopy rates in patients with chronic diarrhea, polypectomy rates, complete polyp removal rates and complete polyp retrieval rates among years studied are shown in Figs. 1-7. 
Discussion
Prospective audit is a standard technique that provides a snapshot of performance. 15 The audit process can drive performance improvement. The simple act of monitoring a service will improve performance (the Hawthorne Effect). 6 Once standards have been achieved it is necessary to continue to audit. Audits are intended to improve standards and make practitioners aware of need for continual improvement. 15 Regular feedback is also an important aspect of improvement because providing feedback to practitioners serves to enhance performance. 8 An annual audit was conducted in a community hospital in Egypt Completeness of procedures was continuously monitored with regular feedback to endoscopists. The aim of the study is to determine if practice and performance of endoscopy was influenced by a consistent audit process by looking for improvement in completeness of procedures over a 10-year period.
High Poor quality colonoscopy is associated with increased interval cancer rates. 25 Interval and missed colorectal cancers result from a variety of causes that include incomplete bowel cleaning and incomplete colonoscopy. 26 In our hospital caster oil and repeated enemas were used for purgation because polyethylene glycol electrolyte solution and phosphate solutions were not available. Adequate bowel cleansing was only 60% in 2004-2008. Poor preparation was, we felt, due to the type of preparation used, lack Table 11 The polyp retrieval rates among studied years. Z = À2.231 P = 0.0129 significant.
Table 10
The complete polyp removal rates among studied years. of compliance with instructions, and non-cooperation. We tried to improve the quality of bowel preparation by adding magnesium citrate (12 sachets twice daily on the previous day of the procedure), more time was spent with the patient to explain the importance of taking the preparation and following instructions in order to improve bowel preparation. Frail patients were admitted to the ward for bowel preparation. These measures were unsuccessful. Adequate bowel cleansing increased to only 67% in years 2009-2013 with no statistical significant difference. The quality of preparation would be improved by the use of modern proprietary formulations using polyethylene glycol with split dosing. Polyethylene glycol preparations became available in the hospital in 2014. The reported rate of inadequate bowel preparations ranges from 5% to 60%, with most studies citing around 25%. [27] [28] [29] Inadequate bowel preparation was the most common reason for incomplete colonoscopy, accounting for nearly 25% of failed colonoscopies, in a 5-year complete audit of colonoscopy practice in a teaching hospital in the United Kingdom. 30 Lower colonoscopy completion rates of 54% and 57% have been also reported. 31, 32 The value of audit as a tool for improving colonoscopy completion rates was demonstrated in a study by Bassi et al. where the completion rate improved from 75% to 89% in a colonoscopy audit in a large teaching hospital. 33 Routine ileoscopy is important in patients with chronic diarrhea and one of the major indications for terminal ileum intubation is to identify Crohn's disease. 14 Terminal ileum intubation led to a positive diagnosis in 18%
of patients with chronic diarrhea and increased to 36% in patients in whom a diagnosis of inflammatory bowel disease was suspected. 14 In our study ileoscopy rates in patients with chronic diar- national endoscopic database showed it to be 28% in patients with chronic diarrhea. 34 Higher terminal ileum intubation was reported in other papers, 53.7% of patients with chronic non-bloody diarrhea and 79% to 95.5%. 35, 36 Successful polypectomy is crucial in colonoscopy, because incomplete resection is associated with the risk of interval colon cancer. 37 Incomplete polypectomy is considered the cause for up to 25% of interval colon cancers. 5 Polypectomy rates in our study increased from 65% in 2004-2008 to 94% in 2009-2013 . Complete polyp removal rates also increased from 77% to 87% and polyp retrieval from 85% to 89% but with no statistical significant difference in either. Incomplete resection of polyps 5-20 mm in size, varies between 6.5% and 22.7% among endoscopists. 5 Fewer than 5% of resected polyps were not recovered in the United States and fewer than 10% in the United Kingdom. 7, 38 A nationwide colonoscopy audit in the United Kingdom in 2011 showed that 92.3% of resected polyps were retrieved. 7 Apart from bowel cleansing and crude completion rates, our colonoscopy completion rates met accepted standards. Improved crude completion rates could be achieved if we can correct reversible reasons for incomplete colonoscopy, mainly poor bowel cleansing. There were important changes in practice and performance over the 10-year time period in our unit, completion rates improved consistently over the audit period so that high completion rates were achieved compared to published results. However, further improvements are possible if we can ensure optimal bowel preparation (!85% target) and improve the crude completion rate (!90% target).
Monitoring and regular feedback led to an increase in completion of endoscopies. The regular feedback to the endoscopists was an important aspect of the improvement, collecting, sharing and displaying data to the endoscopy team encouraged them to modify their performance in response to their awareness of being observed, they worked together towards a common goal and shared in their success. The improvement in performance may be a result of the audit process but other factors including general learning effects and the results of training, attendance at workshops and courses cannot be excluded. This is the first study to date performed in a community hospital in Egypt. The gastroenterologists of the unit are representative of the 'average gastroenterology specialist' and may be representative of gastroenterologists across the nation. Our study findings provide evidence that quality monitoring in endoscopy can be applied in routine practice and they confirm the value of audit as a tool for improving endoscopy performance through improving completion rates. Continuous audit over 10 years can enhance endoscopy performance, improve the quality of endoscopic procedures and lead to better outcomes.
There are several limitations to this study that deserve mention. First, this is a single center study using self-reported endoscopy completion rates. Secondly, the data was obtained from an audit process rather than from a research project. Thirdly, recording and collecting data was time consuming and data recorded needed to be achievable within standard working practice.
Endoscopy has become enormously popular throughout the world because of its proven value in the diagnosis and treatment of digestive diseases. One problem is that the benefits are maximized only when procedures are performed at an optimal level of quality, which is not always the case. 39 Quality evaluation in the health care system is at present optional; but sooner or later it will become mandatory. Practice audit permits the evaluation of clinical practice to facilitate improvements in clinical care. 40 
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